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INTRODUCTION
Percutaneous endoscopic discectomy (PED), a type of minimally
invasive spinal surgery, has several advantages, including less parav-
ertebral muscle damage, preservation of bony structures, and rapid
recovery. PED surgery under local anesthesia is possible. Hijikata
(1) first introduced the transforaminal approach called percutane-
ous lumbar discectomy. Kambin (2) was another pioneer of this
approach. Kambin (3) and Schreiber and Leu (4) have utilized an
endoscope or arthroscope in the transforaminal approach. Thanks
to their efforts, the technique and instrumentation of PED have sig-
nificantly improved (5, 6).
One of the complications after disc surgery is recurrence of the
herniated nucleus pulposus (HNP). The generally accepted sur-
gical management for recurrence of HNP is open lumbar surgery.
However, complications caused by the surgical approach itself
should be considered. The initial open discectomy surgery causes
epidural scarring surrounding the nerve root and dura mater. Thus,
dural tear and nerve root damage are possible complications dur-
ing the second open surgery (7). Facetectomy and spinal fusion
may be required to make a safe approach to the HNP fragments
in recurrent disease (8).
For recurrent disc herniation after primary open lumbar discec-
tomy, PED using the transforaminal approach has several advan-
tages over repeat open lumbar discectomy. In the transforaminal
approach of PED, the cannula and endoscope does not need to pass
through the epidural scar. Furthermore, it may not require addi-
tional facetectomy. Some studies have reported that PED showed
favorable outcomes for recurrent disc herniation (9, 10).
HNP can reoccur after PED surgery. However, to our knowl-
edge, no report has described repeat PED for recurrence of HNP
that had been treated once by PED. In this paper, we describe re-
peat PED for recurrent HNP in a high- level, male handball player.
CASE REPORT
The patient was a 33-year-old man who was a high- level hand-
ball player. He had a past medical history of PED transforaminal
surgery for HNP at L4-5 in 2013. The magnetic resonance imaging
(MRI) findings before the first PED are shown in Figure 1. He had
undergone PED surgery at L4/5 under local anesthesia in August
2013, during which the HNP fragment was successfully removed
endoscopically (Fig. 2). The MRI findings after the surgery (Fig. 3)
showed that the fragment had been removed. He resumed sport-
ing activity 2 months later and returned to his original competitive
leve. However, in February 2015, he felt discomfort in the lower
back on landing after a jump, and low back and right leg pain gradu-
ally returned.
Physical examination demonstrated a positive straight leg raise
test at 70 degrees on the right side. There was neither muscle
weakness nor abnormal reflexes. He felt pain at the lower back
and right leg on lumbar flexion. MRI revealed right paracentral
HNP at L4/5 level, which was at the same place as the initial epi-
sode (Fig. 4). The patient’s symptoms did not improve after 3
months of conservative treatment ; thus, we repeated the transfo-
raminal PED surgery using the exact same route as the previous
PED surgery.
Surgical technique
The procedure was performed under local anesthesia with the
patient in the prone position on a radiolucent table and under the
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guidance of C-arm fluoroscopy. Since the location of the present
HNP was almost the same as the HNP before the initial PED, we
selected the transforaminal approach using the same entry point.
The skin entry point was about 10 cm from the midline at L4-5
level, which was the same as that in the first PED. After local an-
esthesia (1% lidocaine) was administered about 10 ml around the
skin entry point, an 18-gauge spinal needle was introduced under
fluoroscopic imaging. Following insertion of a spinal needle into
the disc, an intraoperative discogram with a mixture of indigo car-
mine and contrast medium was made. We confirmed the leakage
of the contract medium through the tear in the annulus and epidural
space, indicating that the herniated fragment of the nucleus pul-
posus should be stained blue, helping to identify the herniated
fragment. A guide wire was then inserted through the spinal nee-
dle, and the needle was removed. An 8-mm skin incision was
made at the site of the incisional scar of the previous PED (Fig. 5).
A tapered cannulated obturator followed by a bevel - type cannula
were inserted. The percutaneous endoscope was inserted at the
affected disc space through the cannula. The blue-stained nucleus
pulposus was removed using small forceps. After securing a suban-
nular working cavity, delicate epidural exploration and selective
removal of the extruded nucleus were performed.
There was a little adhesion around the L5 root and epidural
space. The endoscope was positioned at the site where we could
simultaneously visualize both the epidural and intradiscal space
in a single endoscope frame (Fig. 6). All fragments were stained
blue, which was very helpful for differentiating them from neural
tissue (Fig. 7).
The endoscope and instruments were removed, and any remain-
ing fluid was discharged by manually squeezing the skin around
the portal, followed by placement of the catheter, wound closure
using a single stitch, and application of a sterile dressing. The du-
ration of the PED surgery was 57 min and there was limited blood
loss. We did not encounter any surgery-related complications
such as nerve root damage, dural tear, hematoma, neck pain, or
infection (11).
The patient’s symptoms completely subsided immediately after
the procedure. The patient was able to stand and walk about 2 h
after the surgery. Postoperative MRI revealed sufficient removal
of the herniated disc (Fig. 8).
DISCUSSION
HNP is the most common disorder of the lumbar spine, and it
is occasionally treated surgically. Highly successful results have
been obtained with traditional open discectomy including microdis-
cectomy (12), microendoscopic discectomy (13), and percutaneous
Figure 1. Magnetic resonance imaging (MRI) (T2-weighted sagittal
and axial view at L4/5 level) before the first surgery. MRI showed the
right paracentral disc protrusion at L4/5 level compressing the L5 root.
Figure 2. In the first percutaneous endoscopic discectomy (PED),
the herniated nucleus pulposus (HNP) fragment was endoscopically
removed.
Figure 3. MRI (T2-weighted sagittal and axial view at L4/5 level) af-
ter the initial PED. The HNP was removed by PED using the transfo-
raminal approach.
Figure 4. Recurrence of the lumbar disc herniation on the right side
of L4/5. MRI revealed right paracentral disc protrusion at L4/5 level.
PED had been performed 2 years ago for disc herniation on the same
side and at the same level.
136 K. Yamashita, et al. Revision PED surgery for top athlete
endoscopic discectomy (14). However, recurrence of HNP is one
of the problems with these procedures. Recurrent disc herniation
has been reported in 5-18% of patients after initial surgery (15, 16).
Open microdiscectomy is the most commonly recommended sur-
gical option for recurrent lumbar disc herniation. Although open
microdiscectomy for recurrent disc herniation shows favorable re-
sults, approach-related complications due to epidural scar tissue
and segmental instability caused by further damage to vertebral
motion segments including the facet joints are major concerns
(17).
PED is a form of minimally invasive surgery and has many ad-
vantages over conventional open lumbar surgery. These advan-
tages include the possibility of local anesthesia, preservation of
normal posterior and paraspinal structures, less postoperative pain,
and early discharge. Following the evolution of surgical instruments
including development of the high-speed drill, different types of
HNP can be removed by PED (18) such as far - lateral HNP (19),
migrated intracanalicular HNP (20), and hidden zone HNP (21).
On the other hand, PED has a disadvantage of radiation exposure
by fluoroscopy. During insertion of a spinal needle into the disc, the
surgeon has to use fluoroscopy to view the internal anatomy.
There are some studies which have discussed the use of PED
for patients with recurrence of disc herniation following open dis-
cectomy. Ahn et al. (5) reported a retrospective study of 43 con-
secutive patients who underwent PED for recurrent disc hernia-
tion. After a mean follow-up duration of 31 months, the mean VAS
score significantly decreased and 81.4% of the patients showed ex-
cellent or good outcomes based on Macnab criteria. Hoogland et
al. (10) performed a prospective evaluation of a cohort of 262 pa-
tients who received PED for recurrence of disc herniation. Both leg
pain and back pain significantly improved, and the results of their
Figure 5. Appearance of the surgical scar. An 8-mm surgical incisional
scar was present, which was where the incision was made in the first
PED.
Figure 6. Endoscopic view. The endoscope was positioned at the site
where we could simultaneously visualize both the epidural and intradis-
cal spaces in a single endoscope frame. PLL : posterior longitudinal liga-
ment.
Figure 7. The appearance of the removed HNP, which was stained in
blue.
Figure 8. MRI (T2-weighted sagittal and axial view at L4/5 level) af-
ter repeat PED. The HNP was removed by PED using a transforaminal
approach.
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surgeries were rated as excellent or good in 85.71% of the patients
at the 2-year follow-up.
HNP can recur after PED surgery. Sairyo (22) reported that the
recurrence rate of HNP after PED surgery was about 10%, which
was similar to that of open surgery and MED. However, there are
only a few articles in the literature describing the surgical tech-
nique and endoscopic findings. In this case, we performed PED
surgery again via the ipsilateral transforaminal route for recurrence
of HNP. We used the same transforaminal approach from the same
insertion point on the skin as the initial surgery. Although there
was a little adhesion in the epidural space around the L5 root, the
herniated mass could be removed easily. The scarring around the
exiting L4 nerve root was also a concern ; however, cannulation
of the disc space could be performed without any irritation of the
exiting nerve. Based on this experience, we confirmed that trans-
foraminal PED surgery would be favorable for recurrent HNP, even
if the initial surgery was also transforaminal PED.
The major concern in repeat surgery for recurrent disc hernia-
tion is approach-related complications. Scar tissue usually makes
repeat surgery more difficult and increases the risk of dural tear
and nerve root injury. The incidence of dural tear during repeat
open lumbar surgery was reported to be up to 20% (23). It was
suggested that dural tear during lumbar disc surgery was associ-
ated with long-term clinical sequelae and poorer clinical outcomes
(24). Lee et al. (25) reported that there was 1 (3.4%) patient who
developed persistent voiding disturbance along with dysesthesia
after repeated open lumbar surgery in a series of 28 consecutive
patients.
Regarding the complications of PED for patients with recurrence
of disc herniation following open discectomy, Ahn et al. (5) re-
ported that dural tear did not occur in their cohort of 43 consecutive
patients. Hoogland et al. (10) also reported no definite dural leak-
age after surgery in 262 consecutive patients, but 3 patients (1.1%)
had nerve root irritation. Xia et al. (26) reported 1 patient (2.3%)
with transient dysesthesia. No patient suffered permanent injury
of the nerve root in either series.
Regarding postoperative spinal stability, discectomy through
the transforaminal route has advantages over that through the pos-
terior route. As mentioned above, paravertebral and posterior spi-
nal structures such as lamina, facet joint, ligaments, and muscles
could be preserved by means of the transforaminal approach in
PED. Osman et al. (27) reported a comparative study regarding
postoperative stability of the transforaminal and posterior ap-
proaches using cadavers. After transforaminal decompression, there
was minimal anatomic damage to the spine and there was no change
in flexibility. In contrast, there was significant increase in exten-
sion and axial rotation flexibility after posterior decompression.
The current case involves a high- level athlete, so a minimally
invasive technique was employed to avoid damage to the back
muscles, facet joints, and ligaments. Furthermore, surgery-related
instability should be prevented. Therefore, repeat PED should be
the procedure of choice based on the above conditions. The patient
returned to his original activity level 8 weeks after the initial sur-
gery and resumed his position. Now 6 months has passed after
the repeat surgery. He plays handball without any evidence of
recurrence.
CONCLUSION
We demonstrated that repeat PED for recurrence of lumbar disc
herniation is effective, especially for athletes, because of the bene-
fits of PED, namely, surgery under local anesthesia, preservation
of normal posterior and paraspinal structures, less postoperative
pain, fewer surgery-related complications, early discharge, and
faster return to sports.
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